Immunodeficiency after allogeneic bone marrow transplantation in man. Effect of phorbol ester (phorbol myristate acetate) and calcium ionophore (A23187) in vitro.
This study was undertaken to clarify the mechanism behind the severely decreased lymphocyte proliferative response upon stimulation with mitogens and antigens seen after allogeneic bone marrow transplantation (BMT) in man. We investigated eight BMT patients and eight controls and found that the proliferative response of patient cells was reduced both when the cells were stimulated with phytohaemagglutinin (PHA) and when they were stimulated with a combination of phorbol myristate acetate (PMA), which is an activator of protein kinase C (PKC), and the calcium ionophore A23187, which irreversibly opens for calcium transport into the cell (median relative responses were 41 and 37%, respectively). However, the PHA-induced increase in the concentration of intracellular free calcium in post-BMT cells was not significantly different from the values found in control cells and the expression of interleukin 2 (IL-2) receptors (CD25) was only slightly decreased. However, the production of IL-2 was severely decreased in patient cells after stimulation with A23187/PMA (median 3541 units), although it was higher than in PHA-stimulated control cells (median 354 units). These results show that a direct activation of PKC by PMA combined with an increase in intracellular free calcium by A23187 cannot overcome the lymphocyte proliferation deficiency in cells from patients after allogeneic BMT. The data suggests that the defect is affecting the diacylglycerol pathway considerably more than the inositol triphosphate pathway.